. In this respect, estimation of an induced increase in radiosensitivity may be a sensitive indicator of subhminal host resistance when other criteria are lacking.
The significance of this concept was emphasised when " takes " arising from tumour fragments irradiated prior to implantation in the course of a previous experiment (Cohen and Cohen, 1953a) were subsequently treated and found to have a significantly increased radiosensitivity. It seemed probable that this change in radiosensitivity was a result of a minor degree of induced resistance in these animals, and a further investigation-was undertaken to elucidate the respective ro'les of the host and the tumour in this phenomerion. EXIFERIMENT 
Materials and methods.
This preliminary investigation was based on 51 mice which had been inoculated with tumour fragments, irradiated in a plastic welled slide immediately before implanatation with doses of 2000 or 2500 r, as described in our first communication (Cohen and Cohen, 1953a (per cent). For the purpose of discerning whether the acquired radiosensitivity of attenuated homoplasts was (a) a persistent measurable change in the attenuated " take," (b) a local effect at the site of implantation or, (c) a manffestation of systemic resistance in the host, a second experiment was done.
Us' the same mouse strain and tumours as in the first experiment, the following procedure was adopted. Tumour fragmenta were irradiated in the plastic shde described previously with doses of 2000 r, and then inoculated subcutaneously into the right flanks of 1 1 mice. Although the latent period was increased to an average of 27 days, the growth rates of the estabhshed tumours were not less than that of unirradiated implants. Each tumour was allowed to grow to a diameter of approximately I cm., and then excised with a sterfle surgical technique and fragments re-inoculated into the left flank of the tumour-bearer, an-cl, -at the same time into 2 other mice (recipients). All (Cohen and Cohen, 1953b (Cohen and Cohen, 1953a) . In this connection it is interesting to note that, although the original tumour fragments attenuated with 2000 r prior to implantation exhibited the prolonged latent interval of 27 days, the laten-t period of the subsequent transplants of these " takes," both in the donors and in the new recipients, was the same as unattenuated tumour (7 to 15 days)-. These observations indicate that, in so far as its growth rate aiid radiosensitivity in new hosts are concerned, the previously attenuated homoplast has apparently recovered to a large extent from the initial irradiation.
DISCUSSION.
The most significant finding in these experiments is that some degree of resistance arises in a proportion of C3H mice as a result of the inoculation of a viable niammary tumour fragment, attenuated with a known sublethal dose of X-rays prior to implantation. Aside from the prolonged latent period before such an attenuated implant becomes palpable (Goldfeder, 1947) , no other gross evidence of alteration as a result of such a procedure has ever been previously reported for this type of host and tumour. This subliminal resistance, or change in the hosttumour relationship, is manifested by an increase in the radiosensitivity of the attenuated " take." It is of interest to note that the response of radiationattenuated homoplasts in the C3H mouse closely resembles, both in the magnitude of the effective dose and in the individual variance, that of unattenuated C3H tumour growing in factor-harbouring (C3H x CBA) F, hybrids (Cohen and Cohen, 1954) . The attenuation procedure, therefore, seems to induce a degree of resistance, presumably a similar antigenic difference between host and tumotir, at least as great as that engendered by the tumour growing in F, Ilybrids harbouring the milk factor.
The following facts conceming the nature of this phenomenon have been elucidated :
(1) While not excluding the possibiHty that the tumour cells have been inherently changed by this procedure, it is obvious that any such change is not, in itself" sufficient to affect the radiosensitivity of the transplanted attenuated " takes " in the environment of a new host. Conversely, there is no evidence of acqiiired radioresistance in the tumour as a result of previous irradiation, in conformity with Montgomery and Warren's findings (1953) .
(2) It is unlikely that any local change in the tumour bed contributes to the changed radiosensitivity since no cures were obtained when recurrences followina the local excision at the original site were treated. It can probably be assumed, too, that damage to the tumour bed by the rsurgical excision was sufficient to abrogate the effect of systemic resistance.
(3) Since the increased radiosensitivity persists even where the tumour has been transplanted to another site in the original donor, it must be concluded that the effect is due to a systemic, generalised resistance mecbanism. The phenomenon of induced resistance to experimentalfy transmitted. cancer has been extensively investigated. In the past, results in this field were often contradictory and confusing (Woglom, 1929) , due to the use of heterogeneous strains of animals and gentically alien tumours. Under these circumstances, absolute immunity to tumours can be readily induced by a variety of experimental procedures. There are also reported instances of absolute immunity to a transplanted tumour being induced in the strain of origin, even where the animals are genetically homogeneous (Gross, 1943 ; Goldfeder, 1945 ;  Lewis and Aptekman, 1952. Foley, 1952) . In each of these reports, however, the tumour had been repeatedly subpassaged for many generations before its immunising ability was tested. The long transplantation history of these and other commonly used tumours, maintained solely by serial transmission, is surveyed by Dunham and Stewart (1953) . It is generally realised that such procedures may perrnit antigenic diversification or mutation in the tumour, which, in effect, results in a relatively unstable host-tumour relationship. Consequently, many of these findings are largely invalidated in so far as their applicability to human cancer therapy is concemed.
It would appear that only when a supply of spontaneous tumours is constantly availdble within a given strain, and is routinely transplanted through no more than a few subpassages to experimental animals of the same strain, can the hosttuniour relationship be considered adequately stabilised. Where such stringent conditions prevail, absolute immunity to a tumour cannot be evoked (Bittner, 1936 ; Barrett, 1940 ;  Lewis, 1940 ; Fardon and Prince, 1953 ; Foley, 1953 C3H mice bearing homoplasts of the C3H mammary adeno-carcinoma, which hlad been attenuated prior to implantation with 2000 r and 2500 r, were treated in situ. The LD50 of these tumours was found to be 4500 (± 200) r, which is significantly lower than that of unattenuated homoplasts (5700 r).
The increased radiosensitivity was not a local phenomenon, but persisted in the original hosts even where the established attenuated homoplast was excised and transplanted to another site. When the previously attenuated homoplasts were transplanted from the original hosts to new hosts, however, the curative dose reverted to that of unattenuated tumour.
It is considered probable that the inoculation of a viable tumour fragment, attenuated by sublethal doses of radiation prior to implantation, induces a state of subliminal resistance in the host which enhances the radiosensitivity of the resultant tumour.
Facilities for the maintenance of our experimental animals were generously provided at the South African Institute for Medical Research by Dr. J. F. Murray, to whom we are deeply indebted.
